Glyoxalase I is critical for human retinal capillary pericyte survival under hyperglycemic conditions.
Retinal capillary pericytes undergo premature death, possibly by apoptosis, during the early stages of diabetic retinopathy. The alpha-oxoaldehyde, methylglyoxal (MGO), has been implicated as a cause of cell damage in diabetes. We have investigated the role of MGO and its metabolizing enzyme, glyoxalase I, in high glucose-induced apoptosis (annexin V binding) of human retinal pericyte (HRP). HRP incubated with high glucose (30 mm d-glucose) for 7 days did not undergo apoptosis despite accumulation of MGO. However, treatment with a combination of high glucose and S-p-bromobenzylglutathione cyclopentyl diester, a competitive inhibitor of glyoxalase I, resulted in apoptosis along with a dramatic increase in MGO. Overexpression of glyoxalase I in HRP protected against S-p-bromobenzylglutathione cyclopentyl diester-induced apoptosis under high glucose conditions. Incubation of HRP with high concentrations of MGO resulted in an increase of apoptosis relative to untreated controls. We found an elevation of nitric oxide (NO.) in HRP that was incubated with high glucose when compared with those incubated with either the l-glucose or untreated controls. When HRP were incubated with an NO. donor, DETANONOATE ((Z)-1-[2-(2-aminoethyl)-N-(2-ammonioethyl)amino]diazen-1-ium-1,2-diolate), we observed both decreased glyoxalase I expression and activity relative to untreated control cells. Further studies showed that HRP underwent apoptosis when incubated with DETANONOATE and that apoptosis increased further on co-incubation with high glucose. Our findings indicate that glyoxalase I is critical for pericyte survival under hyperglycemic conditions, and its inactivation and/or down-regulation by NO. may contribute to pericyte death by apoptosis during the early stages of diabetic retinopathy.